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THE SAME CIRCUITS 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize simultaneous reproduction of three 
recording tracks with three optical beam spots that are effective for high 
speed data transfer rate during reproduction of existing optical discs such 
as CD, CD-ROM and CD-R, in addition to a high density disc such as DVD- 
RAM, DVD-ROM disc using an optical head having simplified structure with 
only one photodetector. 

SOLUTION: Excellent focus error detection and tracking error detection are 
performed from three optical beams reflected from an optical disc, and 
simultaneously, the information signal is reproduced from the three 
independent recording track using three optical spots, by providing 
semiconductor laser light sources 1,11, objective lenses 6, 1 5, diffraction 
gratings 4, 13 for dividing the optical beam to three beams and one 
photodetector 9 having the light receiving surface, where at least one light 
receiving region among three regions is divided into four sections. 
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i +k) - (f+h+j+l) t LXmi3£tlX& 1 )* 

H(-itlfS7 i iz£-oxm&<Dmt%mK i -eiiii«$^r 

CC0tiitgg7 1 <Dlitl§*K1 (e + g+ i 

+ k) - (f+h+j + l) ( a + c ) - ( b + 

d) k[2&m-<T>m^m<&lztj:Z&5lz&tbZ,4xXl* 

UiS. C<7){t-§- (e + g+ i+ k) - (f+h+j 
+ 1)1*. ^^^S^^iR^SClCfeoT^ttl^^fcT 1 
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-<X?±3fcX7K-;/ HOI fccfctfl O 20)7* — *XI 

^ -«#o>W«§-Mg £ -T -5 * <r> t- fe -5 o 
[003U-S. (e + h) - (f + g) at; ( i + 

I ) - ( j + k) I*. *PSS7 3lz,i:oT^ (e + h 
+ i + I ) - (f+g+j+k) *<tB***t s £ e>|rli 
4§SS7 4(=J:oTffi£(Diii|®*K2T'iii!g£ftTl^. 
d<Dii*ISS7 4 0>ia*i^K2l*ffl^ (e + h+ i + I ) 
- (f+g+j+k ) A<ft-*§- (a + d) - (b + c) t 

-<D<1^- (e + h+ i + l) - (f+g+j+k) I*. 

^tiafi^v until 2$f-fx^ro 

VHn (#S*Ir1) lc2»SJLf:^^(D^^a>fIlgElcfc 
SIC,fcoT&ajS*L-5x-f X-J^X^ hid fcj:t; 

{(a + d)-(b + c)} -K2- {(e + h+i + l)- 
(f +g+ j +k)} 

caHl^l*. S3!£lIiS2 0 0j!)NP,^P,^fc7 I -f 
X£±X7K-y H O 0<D h7f+>^l7- 
gjfc^HE2 0 1 fc<fct;2 0 2^b»bitlfcf-fX^±X 
/K'V HOI fcj:t;i o 20) h^-y+Xfx^— fl^-^ 

[0 0 3 2] CCD^&SIelg&a):?* — ±>X 

iCli^h.^ft^ygjiX-f 7f9 0feJ:i;'9 1 *<^lft> 
ftTU-S. CHI*. JilT©<j:5l= j r-i'X^<Dll3ilcjSC 
T. T^^a-X— 5 1 6 0)$lJWI-fflt^*t-S>7*— *>x 

V D - R A M T -f X 5 <D & -5 I- -r -f A £ <Di5^® 

i*. @ 7 ir^-r ct a icti-f y g*.x-< -v^ 9 o *w y 

»jU 9ftJ(«5 4fr&tii2l£4lfeflre (a + c) - (b 
+ d) 4*11*7 1frStt**j|lfcfl»K1 ■ ( (e + 
i+g+k) - (h+l+f + j) J ^iP#S7 2£$£ 

{(a + c)-(b + d)J + K1- {(e+i+g+k)- 
( h + I + f + j ) J 

IB L fc «fc 5 1= * jSilXM^SIz <fc 3 jfc t * X £ _t<D3fcX ^ 
7H0 OCD^^-— It^irJfeX/Kv HOI 

WELfc«t5l=*rtai-C©ia*r(=«fc*7*— * 

*— 1> x x =y — 1 & o r -5 . 
[0033] sfciz ->+>^x^— ft-^iz-D^ri*. 

{(a + d)-(b + c)} -K2' {(e + h+i + l)- 



(f +g+ j +k)} 

£tfc+j£l±.&. Z*UtmULtz£?lz&2tm&20Ofr 
£>#t>*lfc J r-rX£±X#*;> h 1 O 00) -V^rVyx 
^-Hl^S.. 53t^lS2 O 1 fcj:t;2 O 2fr £#e>;h. 
fc-r-i'X^±X7K > V HOI £5<fct;i O 205 ^^y^r> 

<f3L3— m^o>*im^&%LULtzmmzism-?$><, Ltz 

[0034] CCt, D V D-R AMT^X^dgglt^ 
W^#»;HOO, 1 O 1. 1 O 2<M8ZHtjtj:mm 
GLmmffitf. 08 (a) lZ7f;ir&olzi3:-oXl^Zm-£t. 
EP*.^?3tX/K-y hO^fiiJith^-v^ tT-y^T p 1 <T) 
1 /2lrg^$tv-ct^^lt-a-|roL^r#^.<5. DVD — 
R A M =r 4 X £ I* ivfc I* 5 ^ > K - y )V— ^tB® T* -5 
fc». 3gj*);f3 00 (?Vu— :/) ±at;-€-©i5SfiIUBI» 

-r^Srt*Fal3 O 1 (5> K) ±lClf«fl#7!)<IB^$*t 

tu^ 0 m&<DntoM3 o o±izumztttz 

ffi®m^t*o>mmizm&-t?>nztomm3 o i ±(cie^ 
ztitzmmm^ (,^tzitmz^a>mpimm3 o i ±ir 

I2®$Hfc1tSM-^i:^0i^fl!llc|§!|ffi-r53grt^3 O O 

ioi, i o 2&m^xmmtzn&?z^ttfT-£&o 

fSk 18 (b) lr^-r,fe5l=. 3<i©3teX>t?^HO 
O. 101. 1 0 2 LtBlgLtfeP.-r. 3tX^ 

v h i o o*^rti»F B licfey, ftX/K-v h o 1 s i o 
2tfm*iB± (fc^^li, 3tX/K'v H oo*<SflI± 

(Cfey. 3tX/-K«> MOK 1 0 2 4«^IPI) 
(-fc+tli, S7lc^LfcJ:5IC3lla)3feX7K > y h 1 O 

0. 10 1. 1 O 2l=cfc-5'lf$8ft#£ 30<Dtb*RF 

1, R F 2 , RF3t LTfcb+j D VD-RAMf -f 

x ±ofa^«o>^ ^s**<^rfig-c & * cd(« 5 ^ v 

ttZ< > C(Dt#(D3oa)3tX7K-y h 1 O O v 101. 
102<DF e 1lcfe^IB^h : 5^^(7)^ifclijpI*-C*fe-3Tt, 

[0 0 3 5] -J, D VD-ROM-r-f XJ^CD-R 

OMf^ x^7 ft: if ro<fc 5 J£ Cfc<4*S t-;h 
X^lcgl+ibfc.Tl^SSEH/B^r-f Xf 

^ '^>yi7-f§i: LT{4fflM^tBlel^8 OA^e,m 
***tfc(4ffi^ai53S(=«fc^ h7»^^^i7-ff 
£JBl^-5Ci:A<-T?£5. •€"CT?S9|c^-r<fc'5lc. «jy 
f^X-fvf90SJ:y9 1^yi^ 7*-*Xl 
=7—m^tLX (a + c) - (b + d) h3v*> 
^i7-i§t LT(i<iM^fcbI5iK8 0A^e,th^l^^^fc 

h5-y^>yx^-«^-^aj*s-a--5j:-5ic-rHis. n 

[0036] ZCt?, g1 OICStJc^lCDVD-RO 
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MT-fX2l=fcM+«*W?«IHHI (Efth^^lf^) 
Tp2l4. DVD-R AMr-fX^I'fcltS IBSi h7'V 
<7 tf^^T p 1 (D1 /2lz£oTl^6o ( DVD-R 
OM^r-fX^OfB^ tf-y^ttO. 74/im. 

D VD-RAMx-fX^^^W^Fpldlil . 48//mT? 
fcSo ) Lfetfot, DVD-RAMf^X^IZl^ 

£*i<53teX7K-/ h i o o. 10 1. i o 2 <7>ffi*fttfcBB 
ttttMNIfit* 0 3t,L<!408 (a) (z^-r<fc5(cfc 
oTl^<5£. K5ffl^TDVD-ROMf 
-f X**W£Lfc«^l4, &&toC:01 0 (a) <D«fc5 

t*S§0-§(3fcl>-C(4, 3m<D2L*#V h 1 0 0. 10 

i. i o 2^^H(D7 ? -<x^slt^^ j en j eHitil:L 

fc5^1§E2 0 0. 20 1. 2 0 2lCA£*LT^<5fit/£ 
£JHl*T. D V D-ROM7Vx£(DSlJ*<Df5^ 

-r^-^A<prffi-c?fe5o 01 o (b) fcstM4 

(c) Iz^^dl". 3<K03feX/K^ M OO, 10 

i. i 0 2i3<&TLtmmzm\-^v5±izmi\vtm 
(010 (b) itiumh^vtftomiitfibzvimx' 

&y. 01 0 (c) (42 h^*;/*#<0^F*Wfc£#^) 
-CfeoTts |£^K^^^±fZ3 0(D^X7K^ hi o 

0. 101. 1 0 2#&*Uf. #g3tM^(DfP{i#RF 

1, RF2. RF3tCj:yDVD-R0M<D3OCDlB^ 

fc. 5t(r*Lfccfc3IC. DVD-RAMf<X^|lfc(t 
B"CfctU4. D VD-ROMr<X^(Zfelt^ptX/K'> 

hcoGSH^Ii. 0io (a) &51M4 (c) 

f^RFI, RF2. RF3^^i:g4t^4o 
[0037] CD-ROM/CD-RS±B$li % 

Hi xifHaizatLfciasfftT-i 3izfcits^e— 
0Sr*fii*iaKn»-r*cfcizj:y % 01 1 (a) 

IM4 (b) iz^LfccfcafciBM-r^ctA^pTSgTrfe^o 
0lzfcl^T. CD-ROMfc5lM4CD--R(DE^h : 7 
5 0 0I4T p 3(DHPrat?&y. 3 ^CD^X/K^ h 1 

0 0. 10 1. 1 O 2l£{5J;txiIS^ h^'V^ 5 O 0<D_t 
lcE«*tlTL^«. 01 1 (a) (4. 3tX7K-y htfmtft 
h77^i:filLt^^ttl^Ltfcy, (b) lii 

I&SCSffllV 3 00)IB^ h7-V^^t>53tMl|E2 O O. 
2 0 1 . 2 0 2IZ3 0<D3fcX7K'y h 1 1 O. 111. 1 

1 2$f*BS*L. 3oa>«tt^fi^R F 1 . RF2. RF3 



SS(zHLTI4^lz$J|SA<35:<. Eft ^±(z±T(D 

(4. D VD-ROM0>ig-&tl^ti-r:fe^o 
[0 0 3 8] **WfCcfc«3ttttbgfe«t 

S0»«cii-rsm2a>nts^ai^ 01 2£ffli>ri&0jj 

ffll^^rt>-5tcDt*jlT?fcSo 3feO0 6<7)3(ijSi:m 
&££(4. 3 0<DS5t^aa>5*»1 O0)53tM«2 O 2 

«*tfD VD-RAMf-f x^a>ck5 3tc^l^^W-# 

sfc^xSMrstLT. 4^iaa>S3t®^^o2oa>s^ 
h ^ v * > <foL ^ -fl»tffca pj«gT* -5 £ pg m iz . 

30CD5tX7K»V h±Tfr£^X£<7>E^1f$8RF 1 . 
RF2. RF3^^RTtg-rrfcSo 
[0 0 3 9] 01 314. ^«nr=J:«ff3C03ltt»S« 
ntLfct,0)t?fe«>o 30(7>g3tM1^2 O 0. 2 0 1.2 
0 2 0)5*). 1 O0)g7fcfUl&2 OO 4 #H<DS3fc 

I^bl^Siitsys i oizco^ 

»jSLitt«*SC ct £ ? t!- - * x x ^ — Hi & tfteffi 

««aj*ai=** h7^*>^x7- «^aiA<nrtg-e 

feSo ^0>fc#>. 0iJ*(4D VD-RAMf-f X^OcJ:? 

^SrtSw^^^x^^aiffJSB^^aitr'fcSo Lfr 

L. i^tfDVD-ROMf-fX^^CD-ROMf>f 
X£(zfcfLTI4. 3tX/K^ Hi 1 0frt><D&&t6i7*— 

RF1. RF2. RF 3<t L-C^B#frS^A<pTfig-efe 

[0040] 01 4(4. *mmz&z>m4<Dmmmm& 

TjkLtz^O^X&^o 3O0)gpfc^JgE2 O O. 2 0 1.2 

0 2<D5*>. 1 O(DS5tMlS2 0 0(D^*<4»S!ia)g3t 
Wfr^mi&ZtlT^Zt C^>(401 3t^«0)ii$t*fe 
So 01 3<t*£:<5;£i(4. loog»b§5 2 0(D 

Jlt«aj««201 % 2 0 2^P»Oai*^MSS8 5(Z^ 
y^^i#^LT^tb!LTl^SJSt?fcSo -fld^y. 0 

1 5|Z^^J:5(C. WK-lfCD-ROMf^X^ ±-Q(D 
3tX?K^ MOO, 10 1. 1 O 3 0>fHHi£. Efi 
79Tp3 (=1.6//m) (DBS1 / 4 S J: 5 (C|S 

^m^tzm^iZ\t % CD-ROM-C0)3 h77^I^KS 

*l4-C#ftt^«fitfc«j:oT^*4<. 0lZtt/02(z^L 

a ft**3Ri=fet^r (4. Kijcozk&mi^ c t rz j: y m 

K.(4. DVD-ROMf-f X^ 03feX7f\ % y M 1 O (C^ 
L r#M4K&^ (X «fc ^ ^ — ±l X x =? — fl^ffi S IX 
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RF2, R F SOSI^B^S^Wig-CfeSo 
[004 1] £33. *^S£^SIIcT^Lfc3t^lrj3L^ 

l>>Xt C D-x-f X<7S*ffl»rg®iStt* tifc^U 

7*1 ©agios CT«J y <fc -5 fc«J$£ ffll^T 

fvLT?fc, LfrU *&EI::«fc*ll£. i§6 5 0nm 
©ftaC^-fX^SffiJSO. 6mm?*t5DVDf'f 
X* ©IESi®±l-lifffciil5fc£l±3&tS<!:. SES7BO 
nm<D3t^$x-rX^Sffiin . 2mm^t5CDf 
^X*©fBSSSi±lc&#(cm5fc£l±£tg|ig£££|z-&;b 

fc. #la.l£D VD-ROM. DVD-RAMf^^iS 

anm-is— ■tf&&o>*-o>ft¥&mmo>m-&* 0161= 
A/ffit^m^^c-c? *, *is wtfmmx- % %> z. t itn 5 £ t? 

[0 0 4 2] Si frt>S4©SiJ£fl^©fa;h,£a 

x**«©ra=itcTas»jw-sh.tfj:<. 

[0 0 4 3] 

t, DVD-RAM, D VD-ROMf-f X£ £ if ©iS 
Sg^r-fX^ CD. CD-ROM. CD-R& 

£*&#©3fe7^X£©W£l::tttiSL&*<£>. -r— $S 

[0®©f§*fcfJiBJi] 

[Si ] ©Sllt»ttl=te(+*3t'vv K©« 

j$0-efc&,> 

[i2] *5glJB©§l1 (DmMMmiZtSii&ft^v K©« 
StB-CfcU. S2(D5tx^X^$H£feLTt^-5tt®^^ 

[0 3] *SiBtJ:5DVD-RAMf<X^|;!B|J$ 



ass sitt^-r « #>©i§0-c? & -s. 
httXttxsKHrftfetteitH-e&ft. 

[06] **H0>3Mfttt«£1g-9at9[aift(=H-r«fti 

ft. 

[07] **Ha>fttttt8£a4H&Jii3iftf=H-*-ftsn 
m m as <*: ^ □ v >? m -c & ft „ 

[08] *f6KI=«t«D V D-R AM-x-<X<7|ZfiB|t* 
fta&X/tf-;/ h©ftaH«*-f iSB&¥®0t?fcfto 

[09] *S6wro*^aj«i:<t#«isiHi»»=ii-rs»i 

®033<fctf:?P ^^0-e35<5o 

[010] *3S8!(=«fc5D VD-ROMf^ X^lzJHW 
£*ift5fcX/K-;/ h«Ottail«*-r«EI«¥®0-e35S. 

[01 1] ^BJICi-SCD-ROM^H-X^lCMW* 

3xS3tX7K-y h<DttEH«iF-r*EBS i PS07?fc<5. 

[012] ^n^ro^aiiiirm^-ffisiiiKicH-rsm 

2 ©H2iSJ&8g£ ^ Lfc«EBS s F®033 *t;^P *v ^0"C35 
ft. 

[013] *ftH(D%tttt»&fl4Hn3BI9ttl=H-*-ftft 
3©Hffi»SI$*LfcaBS¥®033«fei;^P'y^0-C35 
•5. 

[014] tm^mmm&tzM-rzm 

4 ©H16JB8S £*S L f=«BS¥® 033 «fc tf? P v *? 0-C 35 
■5. 

[01 5] *%BJ(=,t^CD-ROMTf : ^X'>lzSB|t$ 

¥®0T?fcft. 
[016] *f6K©HJ£JgJg-Cffii\6^iS3t^'y K© 
Lfc<8EB&IE®0T?35ft. 

1. 11 tPSfcM. 4. 13 0St<§ 

6. 1 5 *M$5U>X\ 7. 1 4 3^7= -f*. 

9 Jt^aiSs IOO. 101. 102 -5 s -f 

x^±©3feX7K-y K 1 i.o. ill. 11 2 

®±©3tX/K-y K 2 0 0. 20 1. 20 2 SiOtm 

m 
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(a) jUL**7MOO0>f <XtKmft. 




(b> ?MOi;&tf102<7> 
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